Background To estimate the prevalence, awareness and control of prehypertension ( preHT) and hypertension (HT) as defined by JNC-7 criteria in the Trabzon Region and its associations with demographic factors (age, sex, obesity, marital status, reproductive history in women and level of education), socioeconomic factors (household income and occupation), family history of selected medical conditions (diabetes, hypertension, obesity and cardiovascular disease), lifestyle factors (smoking habits, physical activity and alcohol consumption) in the adult population.
Introduction
Hypertension (HT) is an important public health problem worldwide and is the most widely recognized modifiable risk factor for cardiovascular disease (CVD), cerebrovascular disease (stroke) and end-stage renal disease.
Worldwide prevalence estimates for HT may be as much as 1 billion individuals, and $7.1 million deaths per year may be attributable to it. 2 The prevalence of HT varies widely among different populations, with rates as low as 3.4% in rural Indian men and as high as 72.5% in Polish women. 1 Differences in genetic background, environmental factors (especially diet and physical activity) and variations in study protocols all influence the prevalence of HT in adults. 3 In economically developed countries, the prevalence of HT ranged between $20 and 50%. Although HT is well recognized as a major cause of morbidity and mortality in the economically developed world, the importance of HT in economically developing countries is less well established. 1 Recently, the Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation and Treatment of High BP (JNC-7) defined a new set of guidelines for the prevention and management of HT. According to the JNC-7, normal BP is defined as a systolic BP (SBP) less than 120 mmHg and a diastolic BP (DBP) less than 80 mmHg; an SBP of 120 -139 mmHg or a DBP of 80-90 mmHg is defined as prehypertension ( preHT). 4 PreHT is not a disease category; however, prehypertensive subjects are known to be at high risk for developing HT, and even slightly elevated BP increases cardiovascular risk. 5 HT is also a common and consistent health problem in developing countries, and its prevalence is currently rising steadily. 1 In Turkey, there have been only a few studies regarding the epidemiology of HT. 3,6 -8 However, whether preHT status is associated with demographic factors or with metabolic profiles in the Turkish population is still unknown.
The aim of this study is to assess the prevalence of preHT and HT according to the new JNC guidelines in the Trabzon Region and to examine its associations with a number of risk factors in a large sample of the Turkish adult population. Further, to evaluate more accurately the current status of HT screening and management in Trabzon, we have included assessments of awareness, treatment and control of HT.
Methods

BP measurement and classification
SBP and DBP were measured after the subject had rested for 15 min, using a standardized aneroid sphygmomanometer and cuffs of appropriate sizes (23 Â 12.5 cm) by well-trained personnel. The subject's arm was placed at heart level in a sitting position. Measurements were taken thrice and the mean was taken for all cases. If readings varied by .10 mmHg, an additional reading was performed. Participants were advised to avoid cigarette smoking, alcohol, caffeinated beverages and exercise for at least 30 min before their BP measurement. The Korotkoff phase I (appearance) and phase V (disappearance) were recorded for the SBP and DBP, respectively. The classification of normotensives, prehypertensives and hypertensives was based on the classification of BP from the JNC-7. 4 Normal BP was defined as not being on antihypertensive medication and having an SBP of less than 120 mmHg and DBP of less than 80 mmHg. PreHT was defined as not being on antihypertensive medication and having an SBP of 120-139 mmHg or DBP of 80-89 mmHg. HT was defined based on the JNC-7 cut-off point of 140 mmHg and above for SBP and/or 90 mmHg and above for DBP, and also if the subject was on antihypertensive medication. Stage 1 HT was defined as an SBP of 140-159 mmHg or DBP of 90-99 mmHg and Stage 2 HT SBP !160 mmHg or DBP !100 mmHg.
Awareness, treatment and control of HT Subjects with HT were classified into categories of HT awareness, treatment and control as follows: 
Results
Prevalence of preHT and HT
The clinical and metabolic characteristics of subjects with preHT and HT and without preHT and HT included in the study are given in Table 1 . All values (except for HDL-C) were significantly increased in preHT and HT groups compared with the normal subjects, although HDL-C levels were decreased. The difference in HDL-C levels was due to women with HT. The prevalence of HT is shown in Table 2 . The overall prevalence of HT was 44%; 46.1% in women and 41.6% in men. Prevalence of HT was higher in women than that in men (P , 0.001). There were some differences in the prevalence of HT in both men and women among towns (X 2 ¼ 59.1, P , 0.0001 for women; X 2 ¼ 29.1, P , 0.0001 for men; X 2 ¼ 64.9, P , 0.0001 for all subjects) (data not shown). The overall prevalence of preHT was 14.5%; 12.6% in women and 16.8% in men. Approximately 58.5% of Turkish adults were found to have preHT or HT.
Prevalence of HT increased steadily with age both for men and women (P , 0.0001), with the highest prevalence in the 60 to 69-year-old age group (84.4%), and the Table 2 ). The prevalence of preHT decreased steadily until the 60-to 69-year-old age group, and then stopped changing. However, especially, the prevalence of preHT more prominently and continuously decreased with age in men.
Prevalence of MetS in the prehypertensive and hypertensive groups
The crude prevalence of MetS according to NCEP ATP III criteria in the normotensive, prehypertensive and hypertensive groups was investigated. When stratified by BP groups, 47.2% (54.1% for women and 38.2% for men) of the hypertensive group had the MetS compared with 28% (30% for women and 26.3% for men) in the prehypertensive group and 4.9% (6.2% for women and 3.4% for men) in the normotensive group. Prevalence of MS increased with increasing BP (x 2 ¼ 603.698, P , 0.0001 for women; x 2 ¼ 333.400, P , 0.0001 for men; x 2 ¼ 934.206, P , 0.0001 for all subjects).
Awareness, treatment and control of HT Table 3 shows our findings concerning awareness, treatment and control of HT according to gender and age groups. Among 2118 subjects with HT, only 869 subjects (41%) were aware of their condition, and 1249 (59%) were not aware of their HT. Women were more aware than men (49.3 versus 30.3%, P , 0.05). Prevalence of awareness increased steadily with increasing age in both men and women, but men were less aware than women in each age group. Prevalence of awareness exceeded 65% in subjects . The rate of control in these subjects increased with age both for men and women (P , 0.001), with the highest prevalence in the 60-to 69-year-old age group (9.09%).
HT and associated risk factors Table 4 shows univariate relationships of HT with various associated factors. Prevalence of HT steadily increased with degree of obesity, whereas prevalence of preHT decreased with degree of obesity. The highest HT prevalence was found in the morbid obese subjects (89.2%). Among subjects, 13.7% of the normotensives versus 21.9% of the prehypertensives and 42.4% of the hypertensives were categorized as obese, and 35.7% of the normotensives versus 41.1% of the prehypertensives and 35.9% of the hypertensives were overweight according to the WHO criteria. When level of education is considered, an inverse relationship is observed between level of education and prevalence of HT (P , 0.0001). Prevalence was highest in illiterate people and lowest in people who graduated from universities or colleges. As education level increases the prevalence of HT decreases.
As for occupation, association with HT was shown in subjects (P , 0.0001). Prevalence of HT is highest in the groups of housewives and agricultural workers and lowest in the unemployed group. We found a significant association between HT and marital status (P , 0.0001). Prevalence of HT was highest in widows and widowers and lowest in unmarried people.
We observed an association between cigarette use and the prevalence of HT (P , 0.0001). In particular, there was a significant correlation between nonsmoking, cessation of cigarette smoking and prevalence of HT. The percentages of current smokers, nonsmokers and ex-smokers were higher in the HT group than those in the preHT group. Interestingly, prevalence of HT was highest in the nonsmokers and ex-smokers (former smokers) and lowest in the smokers. Also, interestingly, there was an inverse association between alcohol consumption and prevalence of HT (P , 0.0001). Prevalence of HT was highest in the nondrinkers and ex-drinkers (former drinkers) and lowest in drinkers.
We observed an inverse association between physical activity and prevalence of HT (P , 0.0001). Prevalence of HT was increased with decreased physical activity.
There was a negative significant association between household income and prevalence of HT (P , 0.0001). Prevalence of HT decreases, as income level increases.
No significant association was found between the HT and family history of obesity, hypertension, hyperlipidemia, diabetes or CVD.
Among women, a linear association was observed between parity (the number of births) and the prevalence of HT (P , 0.0001). The prevalence was increased with the parity.
As a result of multinomial (linear logistic regression) analysis, odd ratios for each of the demographic factors, socioeconomic factors, lifestyle factors and family history of CHD, coronary heart disease. selected medical conditions are presented in Table 5 . In the analysis, HT was significantly associated with the factors: age, male sex, BMI, education level, nonsmoking, family history of selected medical conditions, occupation (housewives and tradesmen) and parity. PreHT was associated with the factors: age, male sex, BMI, education level (only for universities), and occupation (especially housewives). A clear trend towards increased risk of HT was noted with increments in age and BMI, male gender and family history of selected medical conditions. In Spearman's correlation analysis, HT was positively correlated with age, BMI, WC, WHR, FBG (only for SBP), total-C, TG (only for SBP) and LDL-C (P , 0.001). PreHT was positively correlated with age, BMI, WC, hip girth WHR, FBG, total-C, LDL-C and TG (P , 0.0001).
Discussion
Main findings
The prevalence of HT was found to be 44%. The combined prevalence of both preHT and HT was excessively high (58.5%). According to the logistic regression analysis, age, sex, level of education, BMI and a family history of selected medical conditions were found to be associated with the prevalence of pre HT and HT. Only 41% of subjects were aware of their HT, 54.5% of them were receiving antihypertensive treatment, and 24.3% receiving antihypertensive agents were under control. Therefore, only 5.43% of all the hypertensive subjects were under control.
What is known already
HT is a common health problem in developing countries, and its prevalence is currently rising steadily. 1 The prevalence of HT varies widely among different populations and is somewhat dependent on factors such as race, lifestyle and degree of urbanization. 10 These differences may reflect the effects of dynamic interactions among genetic, demographic, sociocultural and economic factors. Moreover, the results may be variable in different regions of a country. 3, 11 The prevalence in the worldwide adult population varies from 5.2 to 70.7%. 1 In various reports about prevalence of HT in Turkey between 1995 and 2003, the prevalence was found to be between 29.6 and 35.5% (the highest prevalence was 36.7% for women and 37.3% for men). 3, 7, 8, 11 In a previous study performed by us from 1996 to 1997, we reported that the prevalence of SBP and DBP in adults (n ¼ 2646) in the central province of Trabzon city was 12.0 and 8.2%, respectively. 6 That study was actually about the prevalence of diabetes. Then, in an other study performed by us from February 2001 to September 2002, we also reported that the prevalence of HT in adults (n ¼ 5016) in the central province of Trabzon city and its nine towns was 33.9%; 34.6% in women and 33.2% in men. 12 That study was about the prevalence of obesity.
In the literature, HT is more prevalent among men than women, 13 -17 although the prevalence is more among women than men in other studies. 18 -22 In the other rare studies, the prevalence of HT was similar among men and women. 11, 23 The variation may be explained by differential Age is strongly associated with HT. In many studies, it was reported that the prevalence of HT increased with age. 3, 7, 8, 11, 14, 19, 20, 24 The level of awareness, treatment and control of HT varies considerably among countries and regions. 1 In economically developed countries, there were relatively high levels of awareness and treatment, with approximately one-half to two-third of hypertensives aware of their diagnosis and one-third to one-half receiving treatment. 1 The levels of awareness, treatment and control of HT are especially low in some economically developing countries. 1, 3, 7 What this study adds This paper reports one of the largest population-based studies of preHT and HT ever conducted, in which the prevalence of PreHT and HT, and associated risk factors were analysed for the first time in the Trabzon Region.
Using the new JNC guidelines (JNC-7 report) in the present study, the prevalence of HT was found to be 44%. The combined prevalence of both preHT and HT was high (58.5%). The estimated prevalence of HT was comparable, being moderately high by international standards. Compared with surveys in other countries, prevalence of HT in Trabzon city is higher than in Italy, 25 France, 18 Sweden, 25 USA, 26 Canada, 13 Mexico, 14 Korea, 19 South Africa, 24 China, 27 Pakistan, 20 India, 15 Jamaica, 21 and Greece, 28 but is lower than in Germany 25 and Finland, 25 and similar to the prevalence in Spain 29 and England. 25 Thus, the prevalence of HT tends to be higher in Western countries than in Asian countries. 1 However, over the past decade, the prevalence of HT has either remained stable or has decreased in economically developed countries, and has shown a tendency to increase in economically developing countries. Another important finding of the present study is that the combined prevalence of both preHT and HT in Turkish adults is excessively high (58.5%). To our knowledge, this is the second Turkish study to employ the new category of preHT, in accordance with the definitions established by the JNC-7 report.
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In the present study, the prevalence of HT in women was higher than in men (46.1 versus 41.6%) (especially after age 40). This finding was similar to the previous studies in Turkey. 3, 7, 8 However, the odds ratio (OR) for the HT and preHT groups was significantly increased in the male gender in multivariate logistic regression analysis.
In the present study, prevalence increased dramatically with age in both sexes, from $16.9% among people in their 20s to over 80% among people older than 60 years. The highest prevalence of HT was in the 60-to 69-year-old age group for women (88.8 %) and men (78.8%). The positive associations between ageing and hypertension, diabetes and obesity were illustrated in a Turkish adult population. 6, 12 Our study has revealed that the MetS is more common among preHT and HT groups than among normotensive groups. Subjects with MetS were at increased risk of development of CVD. 30 Therefore, the results of the present study suggest that subjects with preHT have a higher risk of CVD. Accordingly, some studies have reported that subjects with preHT have an increased risk of CVD, including coronary atherosclerosis, compared with those with normal BP, supporting the recommendations of the JNC-7 report for physicians to target actively the lifestyle modifications and multiple risk reductions in preHT patients. 31 In the present study, the most striking finding related to the awareness of HT was the very high percentage of subjects (59.0%), who had never had their BP checked. The highest unawareness rate was observed in the 20-to 29-year-old age group (89.1%). The rate of awareness of 41% is lower than in the USA 26 (58.6%), but lower than in the USA 26 (84%). In our study, the rate of use of AHD increased with age, as in previous studies. 3, 8, 16 Control of HT by AHD therapy (treated/control group) was quite low (24%) in the present study. Hypertension control rates vary within countries according to age, race, socio-economic status and quality of health care. 34 Our results are concordant with the results of previous studies in Turkey. 3, 7, 8 Also, the control rate among hypertensives taking AHDs is higher than in Bulgaria 16 and Mexico, 14 similar to that in San Marino, 33 but lower than in USA 26 and Canada. 13 The control rate of HT among all hypertensive (known and unknown) subjects was very low (5.43%) in the present study. The control rate of HT in Trabzon was much lower than in some countries. 26, 28, 33 The low control rate is not only related to low awareness, but also to inadequate AHD therapy. 3 Several studies have also found that obesity is a principal risk factor for the development of HT. 35 Overweight or obesity was significantly associated with high BP. 6 In our study, only 16.7% of HT and 36.5% of preHT were of normal weight. This study demonsrated that obesity was also a serious public health problem in Trabzon. Of the study population, 66.6% were either overweight or obese. A serious educational effort about obesity and its risks should be made for the population. A goal should be established of securing balanced nutrition for the community and increasing physical activity. 12 In our study, HT had a strong inverse association with the level of education. The results are in line with previous studies conducted in Turkey and other countries. 11, 17, 19, 36 Low education was a risk factor for features of HT in the present study. High prevalence of HT in the group with a low education level might result from the fact that the risk factors such stress, working conditions and nutritional habits were more common; or that people in this group had difficulties in reaching health-care services.
Many studies have reported that low socio-economic status is associated with a higher prevalence of HT 15, 20, 22 and a higher mortality rate from CVD. 37 We observed an association between occupation and employment situation. Prevalence of HT was significantly increased in housewives and agriculture workers. However, OR for the HT was significantly increased in housewives and tradesmen. Doing domestic duties without fixed hours or renumeration, including a constant access to food, and lack of physical activity may contribute to the appearance of obesity and HT in these women. Interestingly, in the present study, we found a high prevalence of HT in agriculture workers. This condition may be explained by the fact that the total working time of agriculturel workers in 1 year is very short, approximately 1-2 months per year, due to the geographical and physical structure and climatic conditions of Trabzon city.
Current smoking is a significant independent risk factor for preHT and HT in both women and men. 17, 31 In other studies, significant association between HT and smoking has not been observed. 19, 22 Cigarette smoking is known to impair insulin action and may lead to insulin resistance.
It may also cause high BP by increasing sympathetic activity. 38 In the present study, we found an association between smoking and HT (Tables 4 and 5 ). HT was significantly less frequent in current smokers than in ex-smokers and nonsmokers. The risk of preHT and HT was significantly decreased in current smokers and former smokers in multinomial logistic regression analysis. It is important to point out that our data, similar to other studies, have shown the interesting phenomenon that smokers have lower BP than nonsmokers, and did not refute the fact that smoking is one of the main risk factors of HT.
The ORs for HT were significantly increased in subjects with a family history of obesity, diabetes, hypertension and atherosclerotic heart disease compared with those without family history in the present study. In the literature, subjects with family history of obesity, diabetes, hypertension and atherosclerotic heart disease have a greater prevalence of HT compared with those without such family history. 15, 17 Our results were concordant with the previous studies in the literature.
In the present study, we found that preHT and HT were positively correlated with WC, WHR, FBG, total-C, triglycerides and LDL-C. We did not find a correlation between preHT and HT and HDL-C. There is a strong correlation between body fat and BP. The prevalence of HT is greater in subjects with central obesity, as reflected by a high WC and WHR than in those with peripherial, gluteal fat and low WHR. 15 Shanthirani et al. 15 reported serum total-C, triglycerides, LDL-C and glucose intolerance to be associated with HT. Our results were concordant with the previous studies in the literature. 15, 18 Limitations of this study A major limitation of the study is that it was performed only in urban areas. In addition, nutritional habits could not be included.
Conclusions
The present study, which first examined the clustering of various risk factors, showed that the prevalence of HT in Turkish adult subjects living in Trabzon was very high. HT is a public health problem that becomes important from the 20s. In the present study, the prevalence of HT in the 20-to 29-year-old age group was 16.9%. Therefore, we recommend that the BP of younger adults should be measured by midwives/nurses/physicians who make periodical house visits in Turkey as a public health measure. Also, subjects living in Trabzon may have a tendency toward HT. Despite the high prevalence of HT, more than one-half of the hypertensive subjects are unaware of their medical status. Only 5.4% of all hypertensives had their BP controlled. Our results emphasize the urgent need for a public health strategy for the prevention, detection and treatment of HT and preHT. Moreover, regular physical activity and weight reduction through education and awareness among people is the key to reduce the burden of HT, preHT and CVD.
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